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Introduction

24
Research in genomics, biochemistry and geochemistry is converging on an understanding of the 
58
The geological record of molybdenum in granites is especially helpful. It has very low crustal 59 abundance (1-2 ppm) and is normally a trace element incorporated in other minerals, but when 60 present in anomalously high concentrations it forms the molybdenum sulphide molybdenite.
61
Molybdenite is amenable to Re-Os dating, so its occurrence provides both an age and an Furthermore, molybdenum is one of the metals whose availability is believed to be most critical strongly dominated by 1.9 to 1.7 Ga sources (Fig. 3) , equivalent to the peak in molybdenite ages.
139
This pattern is repeated globally, so that sedimentation during the Mesoproterozoic became 
141
The equivalence of molybdenite ages and zircon ages confirms that molybdenum-bearing rocks 142 were being eroded at the time required to confer a molybdenum enrichment to the surface 143 environments where eukaryotes were developing. From that time onwards, the 1.9 to 1.5 Ga 
176
However the ready availability of molybdenum to continental and shallow marine environments 
Conclusions
180
The data assembled in this study combine to support a model of anomalous availability of 181 molybdenum to the surface environment during the mid-Proterozoic, based on evidence for 182 widespread mineralization of granites by molybdenum during the period 1.9 to 1.5 Ga, and 183 evidence that sedimentation during the mid-Proterozoic was dominated by sand with a ~1.9 to 184 1.7 Ga provenance. This anomalous availability of molybdenum coincides with the timing of 185 diversification of eukaryotic life, for which molybdenum is a bioessential element. 
